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Table 1
Personal Characteristics and Scaled Personality Research Form (PRF) Personality Traits of Both Walking Groups are Reported as
Well as the Correlations (Corr) Between Those Characteristics and the Assessed Walking Parameters

Group #1 Group #2 Corr MD Corr PA Corr SA Corr CO
(ROC Trials) (ROC Trials) (ROC Trials) (all Trials)
Variable M = SD Range M *= SD Range r,p rp rp rp
Characteristics
Age 24.3 * 1.6 years 22-27 29.1 £ 6.6 years 21-45 17, .50 —.33,.16 .13, .60 —.12,.63
Height 175.2 = 8.7 cm 162-189 176.2 = 12.0 cm 160-190 .38,.11 —.38,.10 —.05, .85 —.23,.36
Weight 65.2 = 10.7 kg 54-83 67.4 = 12.0 kg 49-85 .20, 41 —.53,.02 -.10, .68 —.05, .84
Traits

Achievement 65 14 4-8 5209 3-6 .00, .99 .06, .81 —.03,.92 —.01, .96
Affiliation 35 27 1-9 4.6 = 2.1 1-7 —.05, .83 —.15, .54 —.23,.34 —.11, .65
Aggression 5314 3-7 42 *+20 1-8 .18, .46 —.58,.01 —-.09,.72 —.48,.04
Dominance 62+ 12 4-7 49 *+ 1.1 3-6 .08,.75 .08, .74 -.07,.77 .20, .42
Endurance 5522 1-9 52%1.0 4-7 .10, .70 .24, 31 .34,.16 .38, .11
Exhibition 45 *13 2-7 48 + 19 1-7 21,.39 —.56, .01 .19, 45 .02,.92
Harm avoidance 4.8 =20 1-8 46 =14 3-7 .10, .69 —.03,.92 —.08,.74 .23,.34
Impulsivity 44 +22 1-8 43 *+ 1.6 2-17 .07,.76 —.27,.26 —.06, .82 —.19, 44
Nurturance 65 £ 1.6 3-9 49 * 1.7 2-7 .25,.30 11, .64 —.03, .89 —.53,.02
Order 47 * 1.7 2-7 42 *+ 15 2-8 15, .54 .08, .98 .10, .70 .23, .35
Play 58 £ 1.2 3-7 52*16 3-7 .15,.53 —.29,.23 .29,.23 —.27, .26
Social recognition 52+ 14 3-7 57 * 16 3-9 —.21, .38 —.04, .88 —.02,.93 —.38,.11
Succorance 4.6 £ 2.1 2-9 52*+19 1-8 -.02,.93 —.10, .68 .09, .72 —-.29,.23
Understanding 6.1 £23 2-8 6.0 1.8 2-8 —.15, .54 42, .07 .13, .60 .25, .31

Note. MD = minimum distance; PA = path adjustment; SA = speed adjustment; CO = crossing order. The critical level of significance was set to p <
.002 to account for multiple comparisons.



o EBGREELE FIH
o HERFEDOTIE, HHU®
BESNEAS = MRS
[ S 7e T — L HLRE T (\"articipant 2
2y — MagomicAmcs I\
ST
o HMTHAEK Tm T, 2D 5 b
Sl 5.5m & BH L7, e
o AZ— MFEE T—/LHLRIZ .
B2 2 NOERE O HREfETE A
3m TH Y, #93.5m &I 60° /\ Participant 1

TS A - - 77—
O)ﬁ FXAVCX%%‘TJ— é e k Lk— £ Figure 1. Experimental setup. Subjects were instructed to traverse the

é room diagonally. In Experiment 1, their paths crossed at an angle of about
60°. In Experiment 2 the crossing angle was 90°. The beginning and end

o WEREICIX, Boohfx/H of each arrow represent the respective start and end points. The gray square
represents the tracking array (note: not drawn in scale).
RIRRE THRE RPN BT L
LWL ICTLHIL e, BEWIE¥ETala=r—rvarvies
ZN AN SNty p

o Group 1 DYERF 1L Group 2 DR & 3 [FElEKE L CTHIT L, G751 90 FikH
DHBATT | 270 [ OFALT 2 Fidk LT,

o WREDOMEFIZY—h—%2ftE, 8BOH AT 2R LIOEE—v
a2 F7v¥x 7T A7 A (Qualisys Motion Capture Systems, Sweden) T
BB DB 2 E L 72,

o HERAE DHERIFHEIIIMA T, ADN=Y T U T 4 FtEEdiE s
German Personality Research Form (PRF; type KB; Stumpf, Angleitner, Wieck,
Jackson, & Beloch-Till, 1985) LA 14 EHORETREAM L. VO FEK %Y
M & NEJ—E M (Cronbach’s alpha between » = .66 and r = .87, respectively,
cf. Stumpfetal, 1985) A7 5,

. %Eiz,m PTG, BN, SR, FRA. R, faEEEE, )
BRE, BF, WO, thanoiian, B2, B

Goal Side

]

o T —HIHT
o HBHEREHIZHOWT, BB INT-~—h—DNIA 7 74 > TR I 1L
776
o HMTRT OEEERHTEN 2 EEMIZFHMITE 5 K )12, 4 DDRT A—X
EEFR LT

» A EEE (minimum distance, MD)
o 2 NDOWEFE Ot/ Sl R EERAE



= REEFH¥E (path adjustment, PA)
o RAH— MR L T VHIR AR SEMRD D O, EEEOBRTHL
BRI RAw M (270 BIOFATD 5 B 203 B ZHIZE%SY
T5)
o MHEDMERIENHD (MD<1m) (Olivier, Marin, Crétual, &
Pettré, 2012)
» JHEEFHHE (speed adjustment, SA)
o KL TAT U ITNRNOEAREE & e HE DO 72
=  FEWTIEFT (crossing order, CO)
o JCITRAMI L7-#Bia X1 a5 2, ERATRERERAA b
X3 A
o W¥JCO>2:kilED Z Lichfte
o W¥JCO<1:JlliED Z L atfte
o 1L 2D/ : FZ#MENRD D
» leave-one-out i£ : #ERH A & BOT X TORT
(ZOWT, BE ALUSNDTXTD/NN—FF—
DM TRIESINT- COEFE L, T 2
PeBRE DO /N—F U T 4 OFHEICIE, 4 EOREDZ N ZAUL, 16 HD

o
RN T o T 9 AUV R TRl S uiz,
= pHRAT 5
» R 2
Rt AT
o MATLAB Z MW T, tHE L —thlED oI (ANOVA) Z1T-7z,
i
o HJEHERE (minimum distance, MD)
= SEYYfE 823 cecm+ 11.5¢cm
o PERIOSAE LT D X O 2N, WA CHEREN RO
7
o RIEFHHE (path adjustment, PA)
= SEHIfE : 16.7cm + 13.0 cm
= ANOVA TiI, #BRERICA T RAED RN, PERIA~T Tl
Mo i,
o

HEFHE  (speed adjustment, SA)
» SEXIE 027 +0.16 m/s
* ANOVA TlE, #BREZMICABERZEEN L BT, HERIAT TIE2R
Nl



o HAWINE (crossing order, CO)
= SEHJCO<1:4 A
= EHJCO>2:5 A
= L2010 A
» 1 OONN=YFUT o K (FAE) X REDp = 0.05 L
LT CO EDFERMBALZR LT,

Figure 2. Walking trajectories. Average walking trajectories for the
subject passing first (dashed line) and the subject giving way (dotted line)
are depicted. The shaded areas surrounding the average trajectories repre-
sent the standard deviation around the mean. Circles indicate the average
point of minimum distance (PoMD) of each role along the walking trajec-

tories.
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Figure 3. Distribution of crossing order (CO) scores. Scores >2 indicate a subject’s preference for crossing
first, whereas CO scores <1 indicate a preference for giving way. CO scores between 1 and 2 suggest flexibility
in role attribution across interaction partners (for Experiment 1) and trials (Experiment 2). (A) Experiment 1. (B)

Experiment 2.
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Table 2
Physical Characteristics, Averaged Across All Subjects, Are Reported as Well as the Average
Differences in the Physical Characteristics Within Walking Pairs

Characteristics M = SD Range Mean difference = SD Difference range
Age 24.5 * 3.9 years 18-34 2.6 £ 2.0 years 0-8
Height 1739 = 10.2 cm 152-193 27*19cm 0-7

Weight 67.5 = 10.7 kg 49-92 5.7 +5.7kg 0-19
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Figure 4. Extrapolation method. Linear extrapolations (solid lines) of
actual walking trajectories were calculated for multiple time windows,
related to when the faster of the two subjects came within a distance of 3.0,
2.5,2.0, 1.5, 1.0, and 0.5 m to the point of minimum distance (PoMD). In
this example, an extrapolation starting from 1.0 m distance to the PoMD is
depicted. The dashed lines relates to the actual walking trajectory of the
subject crossing first, whereas the dotted line relates to the actual walking
trajectory of the subject giving way. Circles indicate the PoMD for both
subjects.
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Figure 5. Path adjustments. Angles between subjects’ headings and the Distance to PoMD in m
direction to their respective goal points for all trials with an initially
predicted minimum distance (MD) =< 1 m are plotted. Dashed traces Figure 6. Prediction of the crossing order. Ratio of correct predictions of
represent subjects crossing first, dotted traces represent subjects giving the crossing order within a trial, obtained by extrapolating the subjects’
way. Negative angles indicate a turn toward the other subject’s walking trajectories, using current position and speed at instants when the faster of
direction (i.e., path adjustments when crossing first). Positive angles indi- the two subjects was at a certain distance from the point of minimum

cate a turn away from the other subject’s walking direction (i.e., path distance (PoMD).
adjustments when giving way). The dashed and dotted bars at the top and

bottom of the graph indicate the time frame during which the mean heading

angle significantly deviated from the direction straight toward the goal

point (o < .01).
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Figure 7. Contributions to collision avoidance. Distributions of minimum distances between the two pedes-
trians if (A) only the subject crossing first, or (B) only the subject giving way applies the path (PA) and speed
(SA) adjustment as actually observed in Experiment 2, while the other subject continues walking with the current
heading and speed as measured at the entrance of the tracking area. Included are only trials with an initially
predicted minimum distance (MD) = 40 cm (rn = 78). (C) Distribution of MD as observed in Experiment 2 for
all trials with an initially predicted MD = 40 cm. (D) Percentage trials with an initially predicted MD < 40 cm,
in which the observed PA and SA of either only the subject crossing first, only the subject giving way, or of both
subjects led to an increase of MD to >40 cm. While the MD typically increases sufficiently (i.e., to over 40 cm)
when only the subject giving way executes the PA and SA, PA and SA performed by the subject crossing first,

alone, is not sufficient in most of the cases.
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